acids were iso-C 15 : 0 , iso-C 17 : 0 3-OH, iso-C 15 : 1 G and summed feature 9 (10-methyl C 16 : 0 and/or iso-C 17 : 1 !9c). The major respiratory quinone was menaquinone-6, and the major polar lipids were phosphatidylethanolamine, an unidentified aminolipid and six unidentified lipids. The G+C content of the genomic DNA was 38.8 mol%. Based on phenotypic, genotypic and phylogenetic analyses, strain CBA3207 T represents a novel species in the genus Aquimarina, for which the name Aquimarinaversatilissp. nov. is proposed. The type strain is CBA3207 T (=KACC 17666 T =JCM 19528 T ).
The genus Aquimarina is a member of the family Flavobacteriaceae in the class Flavobacteriia as described by Nedashkovskaya et al. [1] and by Yu et al. [2] in an emended description. As of this writing, the genus Aquimarina comprises 19 established species isolated from marine environments: the type species Aquimarina muelleri [1] , A. intermedia, A. latercula, A. brevivitae [3] , A. macrocephali [4] , A. spongiae [5] , A. addita [6] , A. agarilytica [7] , A. mytili [8] , A. salinaria [9] , A. gracilis [10] , A. longa [2] , A. megaterium [11] , A. amphilecti [12] , A. pacifica [13] , A. atlantica [14] , 'A. penaei' [15] , A. agarivorans [16] and A. hainanensis [17] . Species of the genus Aquimarina are Gram-stain-negative, non-endosporeforming, strictly aerobic, rod-shaped, chemo-organotrophic, pigmented bacteria and their main respiratory quinone is menaquinone-6 (MK-6) [1] .
Strain CBA3207
T was isolated from the seashore sand at Jeju island in South Korea (33.460556 N 126.935278 E). A sand sample (10 g) was suspended and serially diluted with marine agar 2216 (MA; BD). After inoculation at 25 C under aerobic conditions for 2 weeks, colonies were streaked on MA at least three times obtain a pure single colony. Routine cultivation was performed under aerobic conditions on MA plates at 25 C for 3 days. After primary purification, the isolate was stored at À80 C in marine broth (MB) containing 40 % (v/v) glycerol. The type strains of three closely related species from two different sources were used as reference strains: A. mytili KACC 17491 T and A. intermedia JCM 13506
T from gut of a mussel, and A. muelleri KACC 15466
T from seawater. They were obtained from the Korean Agricultural Culture Collection (KACC) and Japan Collection of Microorganisms (JCM). The new isolate and reference strains were routinely cultivated on MA at 25 C for 3 days.
The 16S rRNA gene of strain CBA3207 T was amplified through colony-PCR methods with a PCR pre-mix (iNtRON Biotechnology) and two universal bacteria-specific primers, 8F (5¢-AGAGTTTGATCCTGGCTCAG-3¢) and 1492R (5¢-GGTTACCTTGTTACGACTT-3¢). The 16S rRNA gene amplicon was purified using a PCR purification kit (Qiagen) and sequenced as described previously [18] . The sequence fragments were assembled using SeqMan software (DNASTAR) to obtain a near full-length 16S rRNA gene sequence and the assembled sequence was compared with those of other type strains using the EzTaxon-e server database (http://eztaxon-e.ezbiocloud.net/) [19] . To determine the phylogenetic relationship between strain CBA3207
T and other closely related species, their 16S rRNA gene sequences were identified using the EzTaxon-e server and BLAST searches (http://blast.ncbi.nlm.nih.gov/) and then were aligned using the CLUSTAL W program [20] . Phylogenetic consensus trees were constructed using the neighbourjoining [21] , maximum-parsimony [22] and maximum-likelihood [23] and 95.5 %, respectively. This result indicated that strain CBA3207 T was affiliated to the genus Aquimarina (Fig. 1 ).
Physiological tests were conducted with strain CBA3207 T after cultivation on MA at 25 C for 72 h. The Gram reaction was performed with a Gram-stain kit (bioM erieux) according to the manufacturer's instructions, and the results of Gram staining and cell morphology were determined using a light microscope (Eclipse 80i; Nikon). The presence of flagella was determined by transmission electron microscopy (JEM-1010; JEOL). Motility was determined on semi-solid MA (containing 0.3 % agarose) [25] . The production of flexirubin-type pigments was determined using the KOH test as described previously [26, 27] . Growth under anaerobic conditions was determined on MA for 14 days at 25 C in an anaerobic chamber (Coy Laboratory Products) in an atmosphere containing N 2 , CO 2 
Aquimarina spongiae A6 T (FJ348470)
Aquimarina salinaria antisso-27 T (FJ882164) 4 Cl, 0.5 g yeast extract, 1 ml of trace mineral element solution SL-6 (DSM medium 27), 1 ml of vitamin solution [28] and 5 ml of 1 M NaHCO 3 per litre, adjusted to pH 8.0 as described by Kester et al. [29] . The NaCl concentrations of the ASW were modified to 0, 1, 2, 3, 4, 6, 8, 10, 12 and 14 % (w/v), respectively. Catalase and oxidase activities were evaluated with a 3 % (v/v) hydrogen peroxide solution and 1 % (w/ v) tetramethyl-p-phenylenediamine (bioM erieux), respectively [30] . Hydrolysis of starch and gelatin were determined as described by Smibert and Krieg [30] . Hydrolysis tests of Tweens 20, 40 and 80 were carried out as described by Gonz alez et al. [31] , and hydrolysis of L-tyrosine was determined as described by Roh et al. [32] . Strain CBA3207 T and the reference species were cultivated on MA at 25 C for 24 h before the biochemical analyses. The ability to assimilate sole carbon sources was determined using API 50CH test strips with modified ASW supplemented with 0.01 % (w/v) yeast extract [33] . Enzyme activity and sole carbon source substrate utilization were determined using the API 20NE and API ZYM test strips (bioM erieux) with cultivation for 72 h. The phenotypic characteristics of strain CBA3207
T and the reference species are presented in Table 1 and in the species description.
The antibiotic sensitivity tests were performed by the paperdisc agar-plate method as described by De Beer et al. [34] , with a cleared zone observed around the disc indicative of sensitivity. The antibiotics tested were as follows (µg per disc, unless otherwise indicated): ampicillin (100), bacitracin (0.5 IU), chloramphenicol (50), ciprofloxacin (30) , erythromycin (50), neomycin (50), norfloxacin (100), novobiocin (50), penicillin G (50 IU) and rifampin (100). Strain T . All data were obtained from this study. All strains are Gram-stain-negative and rod-shaped. All strains were: positive for catalase, and hydrolysis of starch, gelatin and Tween 80; negative for indole production. +, Positive/susceptible; À, negative/resistant. 
CBA3207
T was found to be resistant to bacitracin, but was sensitive to all of the other antibiotics tested.
For analysis of quinone and polar lipids, strain CBA3207 T was cultivated on MA at 25 C for 3 days. The isoprenoid quinones were extracted from freeze-dried cells using chloroform/methanol (2 : 1, v/v) [35] and identified using an HPLC system (YL9100; Younglin). The predominant menaquinone detected in strain CBA3207
T was MK-6, which is a common feature of the genus Aquimarina [1] .
The polar lipids were extracted according to the protocols described by Minnikin et al. [36] and identified by twodimensional TLC followed by spraying with the appropriate detection reagents [36, 37] . The polar lipids of strain CBA3207
T consisted of phosphatidylethanolamine (PE), an unidentified aminolipid and six unidentified lipids (Fig.  S1 , available in the online Supplementary Material). The presence of and was shared with the genus Aquimarina.
Cellular fatty acids were extracted and analysed as described by Kim et al. [38] using an Agilent 6890 GC system and a crosslinked methyl siloxan column (HP-1; A30 mÂ0.320 mmÂ0.25 µm). Profile analysis was done using the Sherlock MIS Software version 6.2, based on the TSBA6 database [39] . The major cellular fatty acids (>10 %) of strain CBA3207
T were iso-C 15 : 0 (25.9 %), iso-C 17 : 0 3-OH (24.5 %), iso-C 15 : 1 G (12.4 %) and summed feature 9 (10-methyl C 16 : 0 and/or iso-C 17 : 1 !9c, 10.9 %). The novel isolate had similar relative proportions of the fatty acids to other species in the genus Aquimarina except A. mytili (Table 2) . Strain CBA3207
T differed from A. mytili by the presence of 12.4 % iso-C 15 : 1 G while this component was not detected in A. mytili. A. mytili also contained 18.2 % iso-C 15 : 1 H and/ or iso-C 13 : 0 3-OH in summed feature 1, which could not be detected in strain CBA3207
T .
Genomic DNA was extracted from strain CBA3207 T as described by Rochelle et al. [40] , and the G+C content was determined by HPLC as described by Mesbah and Whitman [41] .
The DNA G+C content of strain CBA3207 T was 38.8 mol%, a value that was higher than the range (30.8-37.9 mol%) of other species in the genus Aquimarina [2, 8] .
In conclusion, based on the 16S rRNA gene sequence similarity, strain CBA3207
T is closely related to members of the genus Aquimarina in the family Flavobacteriaceae. On the basis of phenotypic, phylogenetic and genotypic characteristics, it is clear that strain CBA3207
T represents a novel species of the genus Aquimarina, for which the name Aquimarina versatilis sp. nov. is proposed.
EMENDED DESCRIPTION OF AQUIMARINA NEDASHKOVSKAYA ET AL. (2005)
The description of the genus Aquimarina is as given by Nedashkovskaya et al. 
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